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0 PROJECTION OPTICAL SYSTEM 

^Abstract' 

{OBLEM TO BE SOLVED: To provide a compact and efficient projection 
tical system which can obtain a high-contrast beautiful image although 
basic arrangement is nearly the same as before, at a low cost. _ 
)LUTION- A first polarization beam splitter has <0.3% mean transm.ss.v.ty 
S-polarized light in the wavelength range of red light R and 0.3 toj.% 
ia n transmissivity to S-polarized light in the wavelength range of blue 
Tt B Or a second polarization beam splitter has <0.3%, preferably, <0.1% 
■an transmissivity to S-polarized light in the wavelength range of green 
it G and 0.1 to 10%, preferably, 0.3 to 10% mean transmissivity to S- 
larized light in the wavelength range of the blue light B. 
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? an Patent Office is not responsible for any 
Lges caused by the use of this translation. 

to document has been translated by computer. So the translation may not reflect the original precisely. 
*** shows the word which can not be translated, 
n the drawings, any words are not translated. 



AIMS 



i 1st wavelength region and the light ^^^J^^Jf^^engi region, or make it penetrate, and make 
de to rotate the polarization direction, ^f^.^^^fj^^^^oa penetrate, or it reflects, this - the 
light of said 2nd wavelength "^^^^^^^Son - compounding - and - this - with the 
it of the 1 st wavelength region and the light of the » ion ^ x st polariza tion beam splitter in 
1 color separation mirror winch ^^^^^^^^ region carry out incidence as 
ich the light of said 1st wavelength region and the gnt ot ^ Jra wavci g * wavelength region carries out 
^nation light, It has the 2nd polarization bean i sphtter ^^^^S^£JL light of said 
idence as illumination light. Said 1st polarization beam sphtter *^™ e ^ re | ective mold liquid crys tal 

and 3rd wavelength regions, another ^.^^^^^S^X^ the P r °j eCti ° n 0ptiCal ***** 
play components are illuminated, ^^^J^^^^^J^^ region, and illuminates the 2nd 
ich is made to reflect or penetrate the ^^^.^^^^^^.^pid with the synthetic 
lective mold liquid crystal display component. In ^^^^d^JS 3rd reflective mold liquid crystal 
arization beam splitter which compounds ^projection Jg^^ 1 ^^ disp i ay component As opposed 
play components, and the projection light from J^^f^J^ me ^nation light was reflected by this 
he wavelength region in which, as for said 1st P ol ^ M ^^/P"^ Mtion 0 3 o /o or less , The average 
polarization beam splitter the average trans™ ^^^^^^ motion light penetrated 
Emission coefficient of S polarization is °- 3% ^ wa^m^repo e emission 

3 1 st polarization beam splitter. For optical system to which it is 
J^KS^ " Im^S^^t^ or L ligVof a wavelength region to the light of said 

2nd wavelength region, The 1st color ^^^^^^1^ which is made to penetrate the light of 
ion, is made to penetrate another side, f^^^J^^^ igh t of said 3rd wavelength region, and is 
d 1st wavelength region and the light of the 2nd ^^Jf^^«gff«gton, or make it penetrate, and make 
de to rotate the polarization direction, region penetrate, or it reflects, this - the 

light of said 2nd wavelength region and -^compounding - and ~ this - with the 

it of the 1st wavelength region, and the light of the ^^elo^^n ^ polarization beam splitter in 
i color separation mirror which separates the .light ^^^SStoS^ ca ^ out inddenCC " 
ich the light of said 1st wavelength region and 1 J« ^^^^SSaifand wavelength region carries out 
unination light, It has the 2nd polanzation beam splitter in which the ngm illumination light of said 

idence as illumination light. Said 1st ^^e^^Te and Se lst a^d sXelective mold liquid crystal 
and 3rd wavelength regions, another side »^ c .^^^^^i itter It is the projection optical system 
play components are illuminated, ^^f^^^^^J^^ region, and illuminates the 2nd 
ich is made to reflect or penetrate the lU ™ in ? ti T ^ with the synthetic 
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,o„ into I location just before the li£f said 2nd wavelength regton earnes out^ence to said 2nd polarization 

S ffiSK&d system aecording to claim 1 to 3 characterized by considering said each polarization beam 
,tter as the configuration pasted up through glass material. 
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TAILED DESCRIPTION 



stailed Description of the Invention] 

dd of the Invention] This invention relates to the projection optical system which projects the image of a reflective 
Id liquid crystal display component. 

° 2] - t on nf the Prior Art! Conventionally, as such projection optical system, the thing of a configuration of carrying 
:S cnption of ^J^^^ 1 ^ light w £ h a dichroic mirror (color separation mirror) and a wavelengtii 

^^s^t^m^^ caiTying ° ut coior composition of b ^^ refl "ed v : s mold 

S^ponfnt and the polarization beam splitter, and considering as projection light as used as 
icated by JP,1 1 -271 683,A, for example. 

^ t n hr Solved bv the Invention] However, in the conventional configuration which was mentioned above, the 

'SSh^S^ the clred Ught of no less than two colors penetrates one color separation mirror among 
emitted hgh way where tne coior gn b . g Qn & timaMBd hght wa y, 

S^^^^^^^ Leraiof of r'eflected light occurs it becomes so dj— geous that 
me property ui ac f , separation mirror. Since especially the blue glow B has the 

nSta tta P »e rfUS™ Ss C the red light R and green light G, severa.% of reflected light cames 
Tctoce of iurpol—n beam splitters other man a predetermined polarization beam sphtter, and ,t makes the 

'■STl„° f vSw of Kcha trouble though the fundamental configuration is the same as usual, this invention can obtain an 
^Wgh^^o47»4S beauHful, moreover, is compact and aims at offering efficient project™ optical system 



low cost. 



ISSSSS. ^^^f tetl™**^^ penetrate, or it reflects. The 2nd I color separation 
™ wSTomp^unds me lighfof me Is. wavelength region, and Are light o B *e 3rdwavelen gdrr ^ and 
the lisht of the 2nd wavelength region, The 1st polarization beam splitter in which the light ot said 1st 
arates the light ot U»e 2na jvaveiengtn B £ incidence as illumination light, It has the 2nd 

^length region and the light of ™ ^rd wavd^ re»on «^ incidence as illumination light. 

^S^^lS^SS -one *e «1— on Hght of said 1st and 3rd waveleng* regions, 
fmer sWeTs mane m peneCe and the 1st and 3rd reflective mold liquid crystal display components are i hmtmated, 
fSvdv IZ 2nd "wlarization beam splitter It is the configuration which is made to reflect or penehate the 
SS'fiSrt of I'd 2nd wavelength region, and illuminates the 2nd reflective mold liquid crystal display 
Znem In te ^Infiguratimi e^uipM with tne synthetic polarization beam splitter whrch compounds me projection 
Zom sltiUt 7nd: deflective mold liquid crystal display components, and the projection hght from said 2nd 
liivemold hauS 1 crystal display component As opposed to the wavelength region in which, as for said 1 st 
So" bSineSe iltaninatioS light was reflected by the 1st polarization beam splitter the average 
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d 1 st wavelength region and ftehght »^»£f» ^avelengtt, region, or make it penetrate, and make 

or separation minor which >£^^gfi«2*gS&> beam splSer in whieh the light of said 
ion, and separates the light f^^V^^^S^^ ^ out incid enee as illumination light, It has the 2nd 
wavelength region and the light ? ™ 3 ™ f 3 2 ^avdengthregion earries out ineidence aa illumination light, 
arization beam sphtter ,n which die hgh tof «d ^"XinSon light of said 1st and 3rd wavelength regions, 
* St "h T, mad" I r£d th^lTand Treflecfive mold liquid cfysta. display eomponents are illuminated, 
>ther side is made to penetrate : ana ine configuration which is made to reflect or penetrate the 

peCt 7' y ', ^(ifc 2 T SSt^ Sii 2nd reflective mold liquid crystal display 
"ZSSto tel^toe^^ed with the synthetic po.arization beam splitter which compounds me projection 
nponent. In the P p , d „ id di , ay components, and the projection light from said 2nd 

ht from said f' ^ d ^ H d ^™„ i It is characterized by having arranged the trimming filter which cuts 
'?S7o?safd .Tor % ^wSXegfon into a .ocation just before me light of said 2nd wavelength region carries 

iscnSc^X h^nf a^anged *e trimming filter which cuts the light of said 2nd waveleng* 
)07] More *>ve r u is end j reflective mold liquid crystal display component. 

?0°8j S£££SSTc Z££^ 2£L« said each polarization beam splitter as the configurafion pasted up 
ough glass material. 

>0 , 9] <■ *u t ,^t^nl Hereafter the eestalt of operation of this invention is explained, referring to a drawing 

nbodiment of the Inv u ent \ on ^ e ^^ of the color separation and the synthetic optical 

awing .1. is drawing showing typically one ^ nd ^™^^^^^ the l now hea d of a continuous line 

;tem concerning the projection optical 8 ^^^^ J ^^S^w head of a broken line shows S 

* e — head of an altemate long 

JlSrar !M^SK and it is shown in this drawing from 

)10]. First, ^ s ^ jS k^t wim i > P°^J integrator mentioned later and polarization conversion optical 

, method of th °f.^^ . g carried QUt to the lst color separatlon 

On, incidence ^J^^^f^SL refle ctive mirror, the red light R and green light G penetrate, and 
rror 1 . The 1 st fl c ^ 6 ^ by me bending mirror 4, penetrating the polarizing plate 5 and being able 

t^S^^^^^^ * *• ***** R w t h penetrated 1116 lst 00101 separatlon 

rror U and the green ^ — ftft^SSS gating the phase plate 6 (the monolayer for 
)1 1 ] On the other hand, after being refl ™ ^ting the 90 degrees of the polarization directions and 

ie , or multilayer phase ^^^^^S^^ 1st color feparation mirror 1 is carried out to the 
coming P polanzation, °* ™ e -™ makes P polarization penetrate just before this 2nd color 

a^g^^^ ^r 2 is a Reductive mirror, blue glow B and 

; en light G penetrate, ^.^^^^^ color separation mirror 2 and the blue glow B which penetrated 

— ~~~ "~ 7/1/2004 

p://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



Page 3 of 12 



ce green light G is S polariza.ton, inflected by the 2nd polarization beam spl£l 0, and it illuminates the 2nd 
!m ^ S R^hth dllTnSeTs! refleetive mo!d liquid costal d.splay component 1 1 is modulated for 

II^t 14 ' AAHinn as for a phase plate 7 1/2 wavelength plate with which a lagging axis accomplishes 45 degrees to P 

o-layer mold n three- ayer mo ™' » ^ was out is used . Or that to whieh the lammattng of 1/2 

18 TTh P Se wi* wlioh a Tagging axis aeeomplisr.es 15 degrees to P or S plane of polarization, 1/2 wavelength 
.tewhfcn 75 demand me 1/2 wavelength plate whieh aeeomp.ishes 1 5 degrees was earned out ,s 

;en , or muWayer ^phase P^)J^ 8 ^ y W ^ 01 f in P cidence t0 the synthetic polarization beam splitter 14 

90 degrees of the polarization directions and turned into S polarization penetrates the phas £W*70*» the 
. 9U degrees oiuicp _ lultilaver ohase p i a te) which is 1 12 wavelength plate, and rotates the 90 degrees of the 
^^^^ ^Z^^LaL P Polarization, they carry out incidence to the synthetic polarization 



SviFiSSv by the synthetic polarization beam splitter 14, the red light R, green light G, and blue glow B are 

)17] really J ^ ™ £ projection optics mentioned later. This synthetic polarization beam splitter 14 makes P 

SSnS^^ 

afiguration blue glow B) which ^™™^.^°"S^ on) was P mixed completely and that contrast is low, in 
& rSKS^S "^e! by S» . poison bean, spHtter 14 penetrate, OFF 

r— : ~ " 7/1/2004 
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^Lfe , *v, iot« 96 and 27 onlv for f e^fccolors are arranged by 

^Seover, in this drawing a no™ al — « 

itinuous line, and unnecessary light is expressed with *^ w J^£^ tion conver5 i 0 n optical system mainly 
« which came out of the light source and passed an '*%^™£™X green light GS, and blue glow BS, and 
,sists of red light RS which is S polanzation light GP, and blue glow BP are 

red light RP which is r^^^^^^S^^"^^ ' i8ht ° S ' * nd H 
amingled partially. And the red light RF £4neh ! ™ <X separation mirror 1 , and green light GP penetrate and 
atrrTit^l £ ^flectTher^e which is the blue g,ow BS and unnecessary ligh, 

ich are normal light will bend and it will go tc , a i™™ 3. separation and the synthetic optical system in this 

•22] Drawing 3 is the principal part enlarged ^ng of ttie color . > ^ Ught which has passed 

^condS 

^ef^s^ 

^Moreover,*^^^^ 

above-mentioned bending ; mirror 3 pene ^te s a phase P ioe o p tion mirr or 2, and goes to the 1st 

^^pT^^ ~lor —ion mirror 2, and blue glow BP 

;^rad 2 £!fcrs 

light RP whose polarization is turbulence and ^f ^a^ ligh 1 a ^ who se polarization is turbulence 

ich is normal light penetrates the 2nd colo ^ subSantially, the die clo IKKU amendment 

endment phase plate 29 and the '^V^^^^^ f ncidence t0 the 1 st polarization beam splitter 9 and 
.25] It is reflected here and the red light RS wta «J™^to^ component 1 1 . Moreover, the blue glow BP 
icbis normal light goes to the 1st reflexive »^ hqmd c^d^^n^ ^ ^ ^ gQes tQ 

ich is the normal light which earned out incidence to the 1st ^^^^ in par ^ by ^ 1st polarization 
3rd reflective mold liquid crystal display component 13 .ta " ! di , co P mpone nt 1 1 as an unnecessary 

on splitter 9, and blue glow BP goes to the 1 s ^ efle p C ^ ^hichTs the normal light which carried out incidence 

lt . On the other hand, it is reflected here and he ^^^^^^ display component 12. 
he 2nd polarization beam splitter 10 goes to ' *^r™^ RS which carried out incidence to the 1st reflective 

.ecessary light is similarly injected to me 1 st P°'^ on ^ BP which is the normal light which 
,27] Moreover, it becomes irregular for every pixel here, and the b'neg'" ^ lst larizat ion 

ried out incidence to the 3rd ^f^ d ^SsS»t and unnecessary light which are 
m splitter 9 as blue glow BP (OFF light) which is toe blue^ 8^w BS j°N hght) which is the normal 

maUight On die other hand, H becomes ^J^^Z^y component ,2 is injected to the 2nd 
tt which carried out mcdence to the 2nd l™"^ ™" "JL, is ^ e * H gh , GP (ON light) and unnecessary hght 
arization beam splitter 10 as green hght GS fE^J^^^ 2 nd reflective mold liquid crystal display 
ich are normal light. The blue glow BP which yarned out £m polarization beam splitter 10. 
nponent 12 and which is unnecessary light is simihirly tnjecteoto on ^ ineidence to the lst polanzation 
,28] The red light RS which is ^^^^^^^Sll is cut here, and only the blue glow BP 

I SS^^^^**cairiedcSiS«»oetot^i^«^^™ ^™ splitter 9 from the 3rd reflective mold liquid 

_ : 77172004 
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stal display component 1 3, and wh^^re normal light goes to the synthetic pol^^fton beam splitter 14. On the 
er hand, the green light GS which i^mnecessary light among the light which car^d out incidence to the 2nd 
arization beam splitter 1 0 from the 2nd reflective mold liquid crystal display component 1 2 is cut here, and only the 
e glow BP which is the green light GP and unnecessary light which are normal light penetrates this, and it goes to the 
ithetic polarization beam splitter 14. 

>29] The blue glow BP which is the red light RP which is the normal light from the 1st polarization beam splitter 9, 
e glow BS, and unnecessary light penetrates a phase plate 7, and polarization conversion is carried out and it carries 
. incidence to the synthetic polarization beam splitter 14 as the red light RS which is normal light, respectively, blue 
w BP, and blue glow BS which is unnecessary light. On the other hand, the green light GP which is the normal light 
m the 2nd polarization beam splitter 10 penetrates a phase plate 8, and polarization conversion is carried out and it 
ries out incidence to the synthetic polarization beam splitter 14 as green light GS which is normal light. The blue 
w BS which is finally unnecessary light among the light which carried out incidence to the synthetic polarization 
im splitter 14 is cut here, the red light RS which is normal light, and blue glow BP penetrate this, and it is reflected 
e, these 3 color is compounded, and they inject the green light GS which is normal light to projection optics 28. 
60] By the way, with this operation gestalt, to the wavelength region of the red light R, the 1 st polarization beam 
itter 9 makes the average transmission coefficient of S polarization 0.3% or less, and makes the average transmission 
ifficient of S polarization 0.3% - 2% to the wavelength region of blue glow B. Or to the wavelength region of green 
it G, the 2nd polarization beam splitter 10 makes the average transmission coefficient of S polarization 0.1% or less 
ferably 0.3% or less, and makes the average transmission coefficient of S polarization preferably 0.3% - 10% 0.1% 
1 0% to the wavelength region of blue glow B. 

31] Usually, as for the polarization beam splitter of high contrast, the average transmission coefficient of S 
arization has become very as low as 0.3% or less. However, the permeability of P polarization also falls and 
lecessary reflection occurs, so that the permeability of S polarization is lowered. When the flux of light which 
eads by the f number was specifically taken into consideration and the average transmission coefficient of S 
arization is made into 0.3% or less, the permeability of P polarization becomes about 80 - 90%. 
'32] Since a certain extent polarization is prepared by polarization conversion about the illumination light and the 1 st 
arization beam splitter 9 is made to penetrate further about blue glow B with this operation gestalt, the rate which 
its S polarization may be low and its one where the permeability of P polarization is higher is good. Furthermore, it is 
ter to make the reflection factor of P polarization low, in order to raise a certain extent contrast in case S polarization 
eflected by the 1 st polarization beam splitter 9 although S polarization is reflected by the 1 st polarization beam 
itter 9 and P polarization is made to penetrate by the synthetic polarization beam splitter 14 in a projection optical 
h (that is, permeability is made high). 

•33] Therefore, the 1st polarization beam splitters 9 shall differ the permeability of S polarization over each 
velength region of the red light R and blue glow B. That is, in order to make the average transmission coefficient of S 
arization into the usual PBS property of high contrast and to make the permeability of P polarization high (namely, a 
lection factor low) to the wavelength region of blue glow B to the wavelength region of the red light R, the average 
ismission coefficient of S polarization is made into 0.3% - 2% higher than usual. 

'34] On the other hand, although only green light G passes as a normal light, when a part of blue glow BP from which 
polarization direction differs is mixed in the 2nd polarization beam splitter 10, contrast falls. Then, in order to make 
lue glow B not result in the 2nd reflective mold liquid crystal display component 12, he makes the reflection factor 
? polarization low (namely, permeability of S polarization over blue glow B low), and is trying to become the usual 
S property of high contrast about green light G to the wavelength region of blue glow B. 

'35] D rawi ng 4 is a graph which shows the property of the 1 st or 2nd polarization beam splitter, took wavelength 
it nm) along the axis of abscissa, and has taken permeability along the axis of ordinate. In this drawing, Curve a is a 
ph which shows the property over P polarization of 45 -degree incidence, and Curve b is a graph which shows the 
perty over P polarization of 40-degree incidence. And Curve c is a graph which shows the property over S 
arization of 45-degree incidence, and Curve d is a graph which shows the property over S polarization of 40-degree 
idence. Moreover, a film configuration is shown in the following table 1 . In the number of the film with which the 
linating of the figure of a left-hand side train was carried out, and central nickel, in this table, the figure of the 
. active index of each film and a right-hand side train shows the optical thickness (criteria wavelength 
ibda0=660nm) of each film, respectively. 
36] 
ible 1] 
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0.1 




1.62 
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lanzation beam splitter 10 may De arranged iui u«= a<u differs from the polarization 



55a Moreover, with this operation gestal, *£™™^J«£ ^g^VS^ 
,ld liquid crystal display component 1 1 ts .nserted. ^^^Xp"^ of the pimming filter, took 
shown in drawing 2 or drawing 3 . Drawing 5 » a graph ' aSSe axis of ordinate. In this drawing, a 



Dperty over passage twice. trimming filter is loose, and it has 25nm or more 

341] As shown in this drawing, *fjo-called S^ut ^ture ot mis ™^ f } ^ width of face from 10% of 
wavelength width of face from 10% of P^bihty to ^^^Xrm^7^ Sharp a wavelength cut, with this 
rmeability to 90% is 20nm or less in order that the usual trimming niter may give o P 

; r—^-. — — 77172004 
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.-ration gestalt, ,he red light R in fro^the ^f ^^H^^ 

nming fi,,er with the loose _Sharp c» a «h place ^rough whi^ P ^ ^ fey ^ passag6j ^ 



;the 
i projection 

en penetrating this filter also decreases. fniwine table 2 In the number of the film with which the 

mm a right-hand side train shows the optical thickness (entena wavelength 
ibda0=490nm) of each film, respectively. 

43] 
ible 2] 



Ni 



1 

2.3 
1.385 
2.3 
1.47 
2.3 
t.47 
2.3 
1.47 
2.3 
1.47 
2.3 
1.47 
2.3 
1.47 
2.3 
1.385 
2.3 
1.52 



0.09 
0.27 
0.27 
0.23 
0.25 
0.25 
055 
055 
0.25 
055 
0.25 
0.25 
0.25 
0.23 
0.23 
0.23 
0.1 



m Moreover, in the synthetic polarization ^^^^^^^^^IT^ 
1 the die clo IKKU property of reflecting gr een hgh ^G'^f.^^"^™ „ e „ with this operation gestalt. 
arization to bine glow B, and carries out full ^^^S^^W^ glow B which is the red light R 
fflf .".SSSi - 5 ;rrXC5« is S polarization is reflected, and three 

at in) along the axis of abscissa, and has ^P™^'^"^^'^ b is a graph which similarly 

te^o^ 

Sessfcri^a wavelength lambda0=649nm) of each film, respectively. 

)46] 
ible 3] 
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,47] With this operation gesta.t, although the ^'ftiS^^S™' 
KTft. conditions of MacNeiU : as ^^S^^^SrtKS considers the configuration 

Sn^^^ 

«ts and a ripple occurs, it is attained with this configuration 2 , the 1 st condenser lens 23 and 

,48] Moreover, with this operation gest alt, ^TCotor^tion mirror 1 and the 2nd color 

d condenser lens 24 are arranged m the optical path beween )e £ s and the above-mentioned superposition 

^c=oe« 

ls to a condenser lens when such a cond ^^^^^^ len s and the 1st and 2nd lens array become 
dtter, an optical path becomes long. ^^^^^Zc^ three colors are intermingled when the condenser 
ry large, it is not desirable. Moreover since it is the Jocrt on wn separation mirror, there is a merit 

ZhJfccn arranged in the optical ^^^^ ^i^bel^ I a condenser lens to ] reflects 
lt a condenser lens can be managed with one sheet ^ sin ^ lens becomes very large, it is not desirable. 
>ld liquid crystal display components which pastes up all polarization 
)50] In addition, with this operation gestalt it is com ^ * ion wnflgurat ion of a polarization 

am splitters by glass material. Drawing 7 s ^^ d ^ a J^^Son beam splitter 9 or 2nd polarization beam 
am splitter typically. Here, as shown in this drawing die 1 s^po ^ ^ g Qn Sld of 

S whSn S £ —Ion wlich changes into the condition (the shape of 

— 7/172004- 
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on splitter 9, the bracket 33 of the sh ape of a L ^^^^^y component 11 side are connected through 
e and the base plate 34 formed in the reflects ^h^ 1 Si n g adjustment. Also in case this attaches the 

m 35, and it is considering as the ^^^tXdZH^n beam splitter 10, it is the same. Thus, each 
lective mold liquid crystal di splay f t ^^^^^^ By component are unified. . 
arization beam splitter and each «xSgtag the phase plate which consists of a resin film 

,521 Here if glass-resin film-glass is directly pasted up wnen ™S B > * dependability will become low 
l^olarLation beam ^.^^^^^S^S^^ by considering as 
•.ording to the difference in coefficient of linear e*Pa™on or v ^ d dependab ility can be raised. 

H configurations, the ; convergence , gap .aft* -**a**y hea , by . wind pass by a fan etc. in 

T VCT ' SSS: be^tphfi-'ln Suon, ***** is *e perspective view showing a part of 

:t 3 »s g ra»r„f= 
^is^rbecn^a:^ 

dch turned into S polarization from P polanzation wife tiie pna thence arises within the synthetic 
the 1 st polarization beam splitter 9 in advice even if a httfc ^ pola rization beam splitter 14, as 
larization beam splitter 14 contrast does ^.^^^^^bbs material which is not a low photoelasticity. 
;n tioned above, it is desirable to consider as ^^^l^nfigurations of the color separation and the 

,57] Drawing 10 is drawing showing W«^«to^Jo^ ^ ^ drawing (a) sho the wh ole 
ithetic optical system concerning the ^^^^ a color separation mirror. This configuration 
figuration and this drawing (b) ^ T ^.^^^^^^ rfa cSLuous line shows P polarization, and 
-forms color separation by one "^^^S^^^of^ken line shows S polarization, and the 

,ws mixtnre of P polarization ral S Poison. distribution and it is shown in this drawing (a) 

)58] First, as step is kept with S ^^^rfeSTc^S. optical system, after penetrating &c Polanzmg 
; ording to the integrator mentioned later and P°H™'°" p C °" _ . fr ^ ^ lower paIt 0 f drawing, incidence of the 
£ 5 and being able to arrange the r^^^Si^Ste£SS sV^on mirror 40. Here, Red reflective 
ht from the light source which is no « ^f^'^^five dichroic mirror 40c, and 40d of quarter-wave length 

mSSt *e red fight R is reflected by Red reflective dichroic £»r ^^^Zl frfSSS. 
at reflStiVe dichroifmirror 40c. S ince blue glow ,^^^-^^Sated 1/2 wavelength plate, and 

— " //\/2.\J\)*T 

p://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



Page 10 of 12 



-~^ac\ Aithnnoh that n^^kation direction rotates at this 

55 incidence of the red light R reflected by the co£ se^o, ^It^^^^ 
polarization beam splitter 9. Here, «nce f^^^^S^V^ 1 1 . Moreover, since blue glow B ,s 
itter 9, and it illuminates the 1st reflective mold liquid W s ™°^™> ■ * ^ 3rd re flective mold liquid crystal 
"Lzation, it penetrates the 1st l£™S&2£2^ffi*K penetrated the color separation mirror 40 
play component 13. On the other hand, ^^f^f^f^^L G is S polarization, it is reflected by the 
P aJed out to the 2ndpoh m zaflon J— J*^^ Se mo^Uquid costal display component ,2. It ,s the 

lected and condensed with a reflector 16 and incrience of ^e hgn m » convers ion optical system consist 

sgrator and polarization conversion optical system. An_ integrate* ana P lens ^ ^ mum i nation -light study 

r S !=£2 & r^'*" • — Sr ^ and an integrator and polarization 

^ttSre^ 

.vision optical system passes the ^J^£"^^STff^SS the condenser lens 41 is arranged with 
the screen which is not illustrated through project ° n °P' lc _ s t » • ^ e reason as the case in the operation 

5 operation gestalt just before *e polarizing plate 5/Ttas is toed on m ^ ^ ^ ^ ^ by 

^ttn^^^ 

SSSSU. m this drawing a normal lightreo j« ^^i^**"^ 
itinuous line, and unnecessary light is expressed *^™^ a zation conversion optical system mainly 
„t which came out of the light source and passed I an ' ^egratoi ^ s md blue low BS . And 

isists of red light RS which ^^^^S^^SS^&V ^ 5 - * e ^ ^ *T 

iS e plate amends the contrast fall by * e component of super-high resolution, the color 

contrast amendment. astern although there is little chromatic aberration of 

,66] Moreover, with the projection lens of a wide anglers mag „iflcation of the red light R to green 

gnkation of the red light **^<^£5%££gSE^ reversal between the Is, polarization 

Se^^ 

rfte tS^^ — "* ° - ^ gl ° W B *° " 

snded by attaching very loose curvature to jhef assplat e to ' polarization beam splitter as a very loose 
3 ^Xtt^^ — n, is flic very loose thing 

S M " ttZ Sch S following configurations is included in the concrete operation gestalt 
Jooj mm , _ _ 7/172004 
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•out the illumination light which porSKed mostly, (1) The light of the 1st wavele^h region, and the light of the 2nd 
velength region, The 1st color separation mirror which reflects one side of the light of the 3rd wavelength region, is 
de to penetrate another side, and is separated, 1/2 wavelength plate which is made to penetrate the light of said 1st 
velength region and the light of the 2nd wavelength region, or the light of said 3rd wavelength region, and is made to 
ate the polarization direction, Reflect the light of said 1st wavelength region, or make it penetrate, and make the light 
said 2nd wavelength region, and the light of the 3rd wavelength region penetrate, or it reflects, this - the light of the 

wavelength region, and the light of the 3rd wavelength region - compounding ~ and ~ this ~ with the 2nd color 
>aration mirror which separates the light of the 2nd wavelength region The 1 st polarization beam splitter in which the 
ht of said 1 st wavelength region and the light of the 3rd wavelength region carry out incidence as illumination light, It 
i the 2nd polarization beam splitter in which the light of said 2nd wavelength region carries out incidence as 
imination light. Said 1st polarization beam splitter Reflect one side among the illumination light of said 1st and 3rd 
velength regions, another side is made to penetrate, and the 1 st and 3rd reflective mold liquid crystal display 
nponents are illuminated, respectively. Said 2nd polarization beam splitter It is the projection optical system which is 
de to reflect or penetrate the illumination light of said 2nd wavelength region, and illuminates the 2nd reflective mold 
uid crystal display component. In the projection optical system equipped with the synthetic polarization beam splitter 
.ich compounds the projection light from said 1st and 3rd reflective mold liquid crystal display components, and the 
>jection light from said 2nd reflective mold liquid crystal display component As opposed to the wavelength region in 
ich, as for said 1st polarization beam splitter, the illumination light was reflected by this 1st polarization beam splitter 
: average transmission coefficient of S polarization 0.3% or less, The average transmission coefficient of S 
larization is 0.3% - 2% to the wavelength region where the illumination light penetrated this 1st polarization beam 
itter. For the average transmission coefficient of S polarization, the average transmission coefficient of S polarization 

said 2nd polarization beam splitter ] the projection optical system to which it is characterized by being 0.1% - 10% 
the 0.3% or less, said 1st, or 3rd light of a wavelength region to the light of said 2nd wavelength region, 
out the illumination light which polarized mostly, (2) The light of the 1st wavelength region, and the light of the 2nd 
velength region, The 1 st color separation mirror which reflects one side of the light of the 3rd wavelength region, is 
de to penetrate another side, and is separated, 1/2 wavelength plate which is made to penetrate the light of said 1st 
velength region and the light of the 2nd wavelength region, or the light of said 3rd wavelength region, and is made to 
ate the polarization direction, Reflect the light of said 1 st wavelength region, or make it penetrate, and make the light 
said 2nd wavelength region, and the light of the 3rd wavelength region penetrate, or it reflects, this — the light of the 

wavelength region, and the light of the 3rd wavelength region — compounding — and — this — with the 2nd color 
>aration mirror which separates the light of the 2nd wavelength region The 1st polarization beam splitter in which the 
ht of said 1st wavelength region and the light of the 3rd wavelength region carry out incidence as illumination light, It 
> the 2nd polarization beam splitter in which the light of said 2nd wavelength region carries out incidence as 
imination light. Said 1st polarization beam splitter Reflect one side among the illumination light of said 1st and 3rd 
velength regions, another side is made to penetrate, and the 1 st and 3rd reflective mold liquid crystal display 
nponents are illuminated, respectively. Said 2nd polarization beam splitter It is the projection optical system which is 
de to reflect or penetrate the illumination light of said 2nd wavelength region, and illuminates the 2nd reflective mold 
uid crystal display component. In the projection optical system equipped with the synthetic polarization beam splitter 
ich compounds the projection light from said 1st and 3rd reflective mold liquid crystal display components, and the 
►jection light from said 2nd reflective mold liquid crystal display component Projection optical system characterized 
having arranged the trimming filter which cuts the light of said 1st or 3rd wavelength region into a location just 
ibre the light of said 2nd wavelength region carries out incidence to said 2nd polarization beam splitter. 

The above (1) characterized by having arranged the trimming filter which cuts the light of said 2nd wavelength 
;ion into the location in front of said 1st or 3rd reflective mold liquid crystal display component, or projection optical 
;tem given in (2). 

Projection optical system given in either of aforementioned (1) - (3) characterized by considering said each 
larization beam splitter as the configuration pasted up through glass material. 

Projection optical system given in a location just before the light of said 2nd wavelength region carries out incidence 
said 2nd polarization beam splitter at either of this aforementioned [ that is characterized by having arranged the 
larizing plate which makes polarization of the 2nd wavelength region penetrate ] (1) - (4). 

said ~ composition - a polarization beam splitter - said -- the - one ~ wavelength ~ a region -- light - penetrating 
naking ~ said - the ~ two -- wavelength - a region - light -- reflecting - a die ~ a clo ~ IKKU — a property - said 
he — three — wavelength - a region — light - receiving — P — polarization — penetrating ~ making - S — 
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fij* ^flection - Ane out - PBS -- a property -- having hacjflfc 

anzation -- perfect -- reflection <^p"& u Publication - a projeWn _ r 

rying out - the above - (-- one -) ^five -) -- either - i i pubhc* on p J _ _ _ ^ optical 

Taid 8 - the - one - color separatum - a ^^^^^ a "SS«^ - abbreviation - a call - a cent 
h - inside - said - reflection - a mold - a liquid crystal ^display p _ _ „ __ cmymg ( 

lesack - illuminating - a sake - a condenser fZgL* optical system . 

,e above - (-- one -) - (-- six -) -- eititar - : ' m? (7) characterized by preparing the cut section which 
P^^^ 8 ^^ ™rror at said synthetic polarization beam splitte, 

the part which is the comer and faces said ^ ? h „ a pnotoe lasticity - a ratio - 1 .0 - x - ten - 1 2 
said -- the -- one - and -- the -- two -- a P^auon * _ larization beam splitter - a 

/Pa) - the following - glass - ma enal - ^J^T^ss - material - having used - things - the 

rtoelasticity -- a ratio - 1 .0 - x -- ten -12 (1 -/Pa) more man _g _ _ ation a projectlon optical 

scription --**» carrying out --the above -(-one--) ( eigni ) 

tem • -a f tK. liaht of the 1st wavelength region and the light of the 3rd wavelength region and 

i) While reflecting one side of the light ol the ^t waveiejigx g dissociatin g about the illumination light 
light of the 2nd wavelength region, ^^^^SS^ Polarization direction of the light of said 1st 
ich polarized mostly ^^^^^^^^^^ of said 3rd wavelength region, The 1st 
velength region and the light of the ^J^^^taSfli region and the light of the 3rd wavelength region 
arization beam splitter in which *e hght of aid 1st wav^engUi regw s of said 2nd 

ry out incidence as illumination light, It ^^^KlS^ beam splitter Reflect one side among 
velength region carries out incidence as illumination light. Said Ll* poian >. £ at md me 1st and 3rd 

"Stion light of said 1st and 3rd wavelengtt -^^S^^M^Ia polarization beam splitter It is 
iective mold liquid crystal display ^^^^^^^L^n light of said 2nd wavelength region, 

mold liquid crystal dlsplay 



ire supported. 

.jection optical system by low cost. ^ 
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[0 0 181 iC5t. ±$Ut«fc5K. ai©«** 
tonUKtt. 1 /2ififi«-C**afflfi7**BE!ESti-r 

« $ 3 ogffl«^w 1 3 fcST* 1 ©ts*^ 
-a*^'J -^-grSMsns^mi/fcPSPiTB. X£ 
icoN*©*-ca<oFF* ips*> ©sar^fc. => 

ft ^iiurc©fe^©<i^^^9 0- BteStffc 
a, ^{i*f-A^7--;-^-i4^jss-ii^ci 

t OFF***? M'- * 3>! " 5 * hi * S, ,.. as , 
[ 0 0 1 9 ) 0 2 B. *»7'Ofxf -> a 

7 WOdfilfS^-l 8. SI2©U>XTU^ 1 9. P 
BS7W20. a^fflto^to*^> ;f2Z « fc,3a4 - 
P B ST U -f 2 0±KB(itaS2 l^h? ^ 7«K1B 

[0020] co-f>^f ^-fR^ 18 *^***** 

03>f>t'l^>^2 3^ {ita<g6©ilBU^®2© 

^11 12, 1 3©MiHcB. 3>V7*bffiIE 
^•S6W01/4Mi2 5, 2 6. 2 TRESIS 

[0 02 1] *fcR0tC*i^-C. H««*K.ji*ttiEa 

4 PHtCTT-r.fc'SCc. «tu-c>f>f- ^u-^' 



(5) 



g£R P( jjkSjlfcG,3&«CC4ajior*rl3ftif a 4 
fe* b P c c rs«-s n-cfr 0 ttlf 5 5 - 3 tcrS] *> 5 
C [ 0 0 2 2 3 II 3 tt . ^IttJUSSCCfc 5 fe#8S • 

sg-c£/c*©i*L jBI*t&s^&*R>&^€l# g * 

10^tfil*5. *fc. ^fe*R 5 «^2©fe£fKS:7 
[0 0 2 33 *fc. ±SaJf3ftlf5^-3*e»JB2©=» 



£61*5. fc*. *fe*B,W:SS2©&a«M5-2r 

in- 1 O^tlDj*'^. 

[0 0 24] -?-©ftfe. jE»#T***6#Ri* s *2<I> 
e,©3pfi**HBIfttc*-^-r*)t«)«:. iH2©{B*t: 30 

-A*?' 1 ; v 1 oonuKf-f* a-f ^ fffliEiita 

[0 02 5 ] m\(0<%ftZ--J±Z-?<)vZ-9tCA9il; 

tc jE«*-e*s*e*R»B. cc teh s *it an 

05Ma 9 egSI+l l^£|6]fr5.*fc.SIU©fi 

*e-A*7''J » jr-gKAWL/fc. JE$*Tj&£i&fe 
jfeBrtt. CC5r5S®Ut®3©gMS?S a B B ^* J ?-l 
3^tli*0. «&#B,B*1 
^y»dr-9-e-aPS«3*i. 3FS*il>T»l©SW 40 
SSSii^l 31 2 ©IS* t:- 

5 ft. C C TRU 3 nt^ 2 ©JglJiSjRfiabn** 1 2 

[ 0 0 2 6 ] SH 1 ©SSiSSiSS^r** 1 1 KAMI* 
fc lBl*T<&-5>*fe*R>»- ccrWS»KSMS 
*l, iBf*T*>*#fe*Rp (ON*) RO'*lS*T£> 

^&*r> (off*) ti/t. mofi*^ 
y , ? _ 9 ^ t sja-r * . n 1 ©siH3a«s*'n** 

1 ikawu. *B#t?***fi*B,«>. 0Sta 50 
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[oo27]jfc. S3 ©swsisaa^a^ l 3 tc A 
sign E»*-c***a*B» (on*) Re**!?* 

■C*6#a*B, (OFF*) £UT. Sl©ti*t- 
AX^'J »*-9^4WfflT*. ^2©SMS« 
o^nJR^l 2KAItUfc. IE*JI*T$>S^fe*G 
5 tJ CCTffisRStC^PJn. IE&*T*£&fe*G, 
5 (ON*) Rtf*S*T*>S*i&*Gs (OFF*) i 
UT. S2 0i*f-W7-'J 1 o^iWJti-r 

^©sstssiKJis^**! 2ccA»ut. *s* 

-C$>-5*&*Bp4). Pl«iCU-C®2©(l*t'-A^7 
y 2- 1 0^tS*W"3"4. 

[0 0 281 11 ©KSMfcfi**** 1 1 1 ° 

m% t -_ A * y y „ # - 9 tc AS* L fc*©rt . ^FS*T 

3 ©JSWSSSS^*^ 1 3 *> 6» 1 £>«* ^ * 
ij jr-9KlAS*l/te. iEm*T*>4#fe*B s Rt>'^ 

g*TS)4Wfe*Bp[i. cc-CSHStit6tt«Et 
-A^^y 4^ilSl*»9. -*< »2©S3*^ 

?g D B p*^^l 2*^^2©H*^-A^7-y - 1 
0 AM t /c*©rt . T-S*T $> 4#&*G ,BCCt 

«e*B,©*cctaai"c. ^<s*t'-AX7-y 

[0 0 2 9] ^l©fl*t'-A^^U **-9*6©iE 

«bfe-c*4*e*Rr. w&*b 5 . a^s*Tfti# 

£*B P !i 7 ft jSilbt 

iiiEtI*T&?»^fe*Rs. «S*Bp. RO'T^*T* 
4W&*B 5 ibT. ^(S*t--AX7-y 1 4 

CCAStt-S. S2©^*f-A^^-y ^-io 
*,f,©iE^*TS»4#fe*G,ti. fifflSSftiSjaUT 

^t'-A^^y 1 4KAS^5. s^tc, 

*t'-A*7-y 1 4 tcAHbfc*©rt. ^fs*t 
*5«s*B,Bcct*» b^n. iE*ufe-c*i*a 

*R 5 , #fe*BpiJCC£i8i@U iE^*T*4^fe* 

G s ii'ccTR«?n. cnf>3fiA^nt, 

[ 0 0 3 0 ] £ C 6X\ *JElfi»»t?tt. W 1 ©ffl*t' 
-AX7'y ^^-9«. #fi*ROiS*«K**btO:. 
Sffl*©¥^j8«**0. 3%JaT£b> #fe*B©/« 
StitcMU-Cti. S<1*©^2®* 3 &0. 3%~2% 
iL-Ct»*. ^2©(i*t'-^^7' , J ^- 1 

Ott. »&*G ©««*«:« l/Ttt. s 



ftBOfcftWKSttU-Ctt. S<i*©^iSiS¥ftO. 1 
%~1 0%ST*l/<«0. 3%~ 1 0%iUTO>4. 
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c o o 3 n a*. *=» ^* b©«*e-A*^y 

?*-B S«;ft©¥*MW 0. 3 96ttTt*S£ 
Ktt, tl>5. &C*#. SflWW>ail**Ttf*B 
t' Pjg#©j8M¥&<&T0. ^MBttSW****"*" 
* ^»tca. F 

p{i#©j§jg^B8 0~9 0°/oSSi^5. 
[0 03 21 *JdWB»tB. WfMfcBKHt/t . flPJ 

#Koi»r»«#SHiiKj: »j*ae«{B*#ss. fc*r 
*©r sflW**»^*»&»«<tfcA<. p« 

[0 0 3 3] '{j£oT. mi©(l^t--A^-7 'J j?'9 

© sffl^ojSa^Sttitwt^t:^*. bp*. * 

e#R©»ft«UC» U "C B. S ffl*©¥ftiia*«:jM« 
OR3>h^K0PBSfflttU »e*B©iftft« 
(cWLtB. Pflakfc©afl^*W< (EP^SSI^^ffi: 

o -r 4 fc». s «j6©^ja«*%a*«fc 53 

0 3 %~ 2% tUr 

[0 0 3 4]-#. S20lif-A^^^-1° 

cc*j t »t b. tor B&&# G U *>a ifi 0 t > 
«e*B©«R«tc**Lt». Pfii*©^**^*®* 

(Ein&fffe3tBtc*tr*s«*©aji**®< ) u 
si ^tc or 

[0 0 3 5] H4l«©*l*l»«*2©fl#K-** 

s«#8c»rsim*^-r*5:7-c*D. flu*** 440 
fc uTomimmfi.*™?. satcte^r. mi© 

Jt$. ^ffli]©?iJ©U?BSfli©^8S® (gifcififiAo 
= 6 6 0 nm) %Ztl*tl7fi\s^Z- 
[0 0 3 6] 

mi) 
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22 
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21 


~ 1.385 


0.3 


20 


2. 05 


0.3 


21 


1 46 


0.3 


20 




0.3 


19 


1 ^85 


0. 3 


18 




0.3 


r 17 


1 385 


0.3 


16 


2. 05 


0.3 


15 




0 3 


1 ■ 


2 05 


0.25 


13 


1.385 


0. 2 


12 


2. 05 


0.2 


11 


1.385 


0.2 


1C 


2. 05 


0.2 
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1.4C 


0.2 


E 


1 2.0E 


i" 0.2 




1.385 


i 0.2 




I 2.0} 


> 0.1 




1.6, 


> 0.125 
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3 1.6 





[0 0 3 7 ] *«&©«* tf-"^*^ » ®^ 
eileW^frKifil^Hi-Index. Lo-Tndex©^^ 1 / 4 SSS 

&sifi&#R2*tM*tae*G©fcg#ffl©** -> * ■ 
sssfe*R*i»«»a*G©«s«fflo^* » 

*&*B©«S«ffl©** 7*©JB«©1- 2«« 
_ht&£J:OCtLrt,'£. 

[0 0 3 8 ] *fc. *^ifi}KSStc*$c>r. *fe*RB* 

arcs 2 ©n* b'-A^-'j^-io k Ait-r *** . 
c c tctifetf g t tt«#tfiaj©*tt 4 b l r 
a>h5XHWB!T-r5. *tr. Cia£ 

*2©«#*-**-^**- 100 

ffiguros. cfttt. H3K*lfcf'fi'a'f?f* 

ffiBtLTfcm*. &*». c©J:5<c»«». -tai' 

^2©<l^t'-AX7-y occfc^r. *fe 
*B©asfi«tc»Lr pn*©5ii$ : &<£< -rsima© 

[0 0 3 9] frlBt|5]DSSK«fc«5. m2©<13t 

f-A7.7''J - 1 0©ittBiJ^. ^fe&G©^^ 

3 fc*4 *n -f ^lijEeffl1S2 9 t(5]«©luSr-mi> 0 
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[ 0 o40]$fc. *ioi«»-c«. * i ©KMssa-a 

tC^Lfc 1 /4i£ft*£2 5 iBW)illi^tl»i. 

[0 04 1 1 HHtCrnf J:9K. c© h'J 3 > 

■; 5 > 5/7 ;1/ jr-tt . ~> + - T'iCjSS* ? h "&tT "5 tc 
& jgj'UPl 0%#"*">9 0%£"C©'£fi'!# s 2 0 nmt) 
Ti4->tl»*#. SB 1 ©ES-tSSiKlli 

l©itiJ©. SSfeJIfcR^JHW^RfrtW^® 

tiv Y\±*WL<-?Z>Z.t'*C&*) . 2@©ffi5S"C3!ii'3&-> 
^-V'iiv httJC&'K £©? -y )IZ 2>&f<D 

[0 0 4 2 ] *fc. JSITOK2 CCBStSfiX^^T. [§]fl"C 

(tt«i^SA.= 4 9 0 n in) ^r-t-n-enrnLTC^. 
[0 0 4 3 ] 
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sec. ^isflBtK-^^^'J 7^-1 4tc*jc»-r. s« 

[0 04 5 ] lI6l;**©£fi£{i#t'-AX:7"'J 7 1 
4©=ltt4 ; ?:^T^5 7'CS> , 3. ^Wcifcfi (*finni) 

■r. inatcfc^-c. £io?iosi¥Bii2nfc8os 
tp&O N i [;t&l[g©JSflT£. «(l']©^J©^«^Bi 

<D^mm d««fiA 0 = 649nm) £-e*veftm 

[0 04 6 ] 
[S3] 



20 



30 



40 





Mi ft¥BW 
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1.62 
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2.05 


0.0273 


20 


1.3B5 


0.18 
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0.0818 
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1.385 


0.6435 
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2.05 


0.0468 


16 


1.385 


0.2968 


15 


2.05 


0.3753 


14 


1.385 


0.111 


13 


2.05 


0.25 


12 


1.385 


0.25 


11 


2.05 


0.25 


12 


1.46 


0.25 


11 
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0.25 


12 


1.385 


0.25 
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0.25 


10 


1.385 


025 
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0.25 
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1.385 


0.25 
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0.25 
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1.385 


0.1035 
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2.05 


0.963 
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1.385 


0.25B8 
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Z05 


0.1225 
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1.385 


0.1378 
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0.5175 
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) 1.62 





[004 4] *Htt^!B-Cl*. ^RX^t-AX 

7*1) 1 4Kfcl>t. Sfi^iC^L-C^feTtRtiiS 



[0047] m&offiftz -A*?') v iRflJRS 

£ L-CMacNei1e©^ff^i5l.>Hi-Index. Lo-Index©fi 4 
6. /ft,^-Cl/2«S ; 5:Jix^'S?:^7dtKf?!t<!:0-C 
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asoia*i;-A^^y»f-"c«. PBS&tt 
zm-rz&t&ft (*ft-cBj^e*R«) tc*si»Ttty » 

enact***. *tiWE-ca:**i*iijaii/T»r»*. 

[ 0 0 4 8 ] *fc. *£IS&!BTtt. JbBH2KJnLfc 
Jc^ic. jHl©fe#8t 55-1 tfr2©feS-gt5 5-2 
<k©IBI©3tere , f 1 K. S103>r>t-U>X2 3M 
^2©3>7 :: >1f-U>^2 4 fciBHl/Tlr**. C©<£ 

f-U-b> h U » <7TWM?Z>tclh<Di><D'C<)b 

[0 0 4 9] <5K. c©cfc'5&='>'f>-9--l'>X&g 
g^-AT^y *-©AP«cl2gUct§£B. £*a 

c©££. fifc£fri±u>X^lfH . S2b> 

3>? I >lJ---U>X&fiia£fr1*-l'>X*»6lfSl©efl' 20 
St 5 ■7-ST©^3S I t J tciSSbfc«i^l-i. 3fe#<JI?£b 
■CI.»4t4at?*Sfc*. 3>r>-^- U>X# 1 ifrvm 

WffijjUl jH^yR^Fffl-COSB^fi < f ~ 13 ■ ^ > r >-y-- 
^>X##3c*#<&S©-CM2i^^<^l:t i . 

[0050] *©te. *niBB«-ca:. ^r©«*t- 

i©fib£t'-A*7 - y -y jr-9gtc*sijB2©<B*t:-A 30 

yZ-i ot, £lS«3fct-AX^y rf-u 
i j&ssi, » tcifii* ffi©— . eta® 7 <tl*HtfiMB« 

9 5»-©ffl«tc. mt*Eaft*±tt©^5^^p 
y?3 2T«££*£#3 c^y -^iK) {cur. $ 

1 ©ffljttr-A^^U » £-9j£OBS2©{I*t'-A 
*7'y 2-1 0i. ^«b'"A^^'J ^-14 

[0051] $ est. an ©(i7tt'-AX7-y ? 2-9 
jttfsn ©fiftt-A^yy 5 ^-9Wccta^fcL?r 

>yjUtR©^5!r<> h33£. KSM^R^^ 1 1 
ffiiJtct&Wfc^-^S 4 t«r. f>3 5^/M/r31fe 

^2 0fi*t'-AXyj » *- 1 0tC*tLTKt*5Si«fi 

m^m* i 2£8w#tt4iK<>i5i«"c**. c©<t5«: 

[0 0 5 2 ] CCt. #5*ttcfc9&-5>fll:5fct'-AX:7' 
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«-$*<&*&. P!l^«*'5 x -»fli7 a ;ua - #5 a*E 
«Sat"r * t . «K»«»©at>^«St»©WIHtc J: «3 . 

iKj:*). &&»©=> >^-i , *>X-S**i^ i S:l!S±t/. 
faffitefciisasc S. * /c - ii^t'-A^7'y 

v 5r-K±©BHffltC7y>3f-CaiSifiU"C-?>4CiK:«t 

tcfc. H8B±IE«*tr-^^y -7 £-© 
fiaMtfiJt©-^* *f ~C * & - 
[0 0 5 3] H9t*. »*-RCf*© 

^©^^"r^Fffiiaf*^. isj0^-r<t"5fc. $ 

©3 - + 2 ©feftSt 5 5 - 2 £ffl*tT 

1 2 5 7-2 i f . 

&fl3fct'-A*-7 - y jr-*-e**«wh3< otu> 
[ o o 5 4 3 sfc. «awBa-c». m 1 ©mt- a 

X7*y 7 ?-9RO*m2©{i7tt--A;*.7-y vH-10 
KB. pt?¥t4th^ 1 . 0X10-" (1/Pa) UT© 

«««*K-A^^»J 1 4CCtt* 

WttJt^l. Oxio- 11 ( 1/Pa) £LL©#5*«r 

[0 0 5 5 ] SlOfljlcK-A^^'J y2-9&V®l2. 

©fijfct'-A^y > i ob. ^fe^RSviaa* 

G(DSg^*©OF F7t. BIl^S^©^**^* 
,H. We5tB©a^3t*©OFF3t. SPisPfilft© 

t'-AX7"y 7 ^-©**5^^tC7fe5*t4tb^©i^^fe© 
[0 0 5 6] -H. ^Kt-AX^J ^-14 

b. ^i©«^t'-AX7"y »*-9*»6«n/cwe* 

/c. »BUtcmi©^t'-AX-7"y ?jf-9TOFF* 
1 4l*3-CU>'*©«*atl**ii;-C4>. 3>hvXh 

> B^fkb&i». sto-r. £f£<l#k'-Ax-7-y »j- l 

4KB. illfcct 5 tC. fijt5»14-CttttC»<f7^t** 

[0057] 01 0B, #3B9!©^a ^ 4» ~> 3 >5t^ 

WtC7ST0-C*S. Pill (a) li^(*©t»B8«:mL'Cte 
*D. |5]S (b) Bfe^^f ^^-©l^ffl^fllfiR^tTC* 

4. *fl»BRtt. fe#ii£-^©S7-t?iT!>4>©-c£> 

5. PlIKfcl't, H«©^9lttPffl**n-vL-C4iO. 

a**KdB«aiK»o-ct»a. tit, «s©*ai«s« 

0 Tt^r^UTfc^. «5t^lfilBffiffitCffiiS"C*S. 36 
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[0 0 5 8 ] *-T. H*l/«ct>*SS*>^©*«. 
^^oSl»cii6ti. PIS (a) K.jxt&'t 

«5A6nfc±-C. ft»«5 9-4 0KA«r*. cc 
T?. fe^StS ^-4 OB. (b) ^"Ti^C H 
fficfc^fllCC. RedRtW ja-/??i7-40a. 1 
/4«fi*4 0 b, BlueE«#-f fn^>57-4 0 10 
c, l/4jj»«4 0d#flWl> , tflWSS*Vtt»*. 
[0 05 9 ] C Ct«#MR BRedSWf 4 * a -f * 
*5 v-4 0 a-t'JK#*3ft£. *fc. iffefcBBBlueK 
&*?4WA v ^55-4 0 cTJSW^tlS. C©£ 
fMB»A!!«iS«Ott2@. l/4jSfi« 

4 0 b£jt3&T-5©""C\ l/ZiggtSfcjSifikfcCii 

gsn. pfiawcazftsns. -is. »e#GBe#» 

5 5-4 0 4Sat4. C©£i*. ^fe^GA* 1 /4 $ 

cn?rl/4<g*«4 0dCCj;«5 + + >^H> 

[0 06 0] fe#8!S-7-4 0-CS«3*l/c^fe3fcR& 
tfWfefcBB. * 1 ©ffl^t'- >J ? j»- 9 (CAS4 

ra. cc-c. iita*RBS«*-c**fc»; isi©<§ 
3e t - ax ^ -j ■> f - 9 trw s *rt an (omm&Ek 

5 5-4 0 4afll/*:iBa*GB. IJI2 ©iB^t'- AX 3( 

1-0 tcASt**. cct, fifejfcGBSflft 
■C*4fc«t). ^©{Pbtt'-AX^'J v$- \ 0T?EM 

[0 06 1 1 B1 1». *JH8«^oi'*J'i' a >^ 
&©S2©flBfeje!B£^EI"C*^ #^*Sff2SB. -t 

t. *iBii 5*6©3fe»y7u^»- 1 6 -est*. *3t 

U-f 17. i20l/>X7l/^19, PBS7L/-f2 
0, Rrj2fy£t>ikl'>X22£*)ttZ. C*l6*«l 
5^''J7l/^^-l 6i. ^>f^U-5>^iM 

[0 06 2 ] c©4>^*U- 
ieff;*rcB. fl7t«5©ilBuK='>r>-9--U>X4 1 
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mtnM^l 1. 12. i3©fifljtctt. n^h^xhffi 
jEffl-CSfe#ffl©l/4ffltStR2 5. 2 6. 2 7 #ISg 

3n-ci>5. 

[0 0 6 3] SfclSJBtCfc^-C. SifcfiRjtCiftgttlESI 

■CltfiXSn-Ct^. cne>* 5 <8*K5?rg"Cfe 
5 5-40 iCAS^i i. IfcfeftRsRtfWfeftB, 
B c c rs« 3 tir . Etc B s B b , k Xtt 3 ii fc 
±r. i ©{i:£fc'- ax?' 1 ; v if-9tcifi]A^>. 

^:G s BCC ; &iS3ab-cm2©<l^t:*-AXy'; v 9- 

i otc^^cii^-s. wt. ±i2ifs i (ommmmco 
m 3 -cum vtcmizt i pwe* a. 

[ 0 0 6 4 3 fcfc. ±2LfcftStiBI5»-Ctt. ^fefcR 

iwe*R%Ansji.fcfltBRiU'r*>Kc>. *©&. «■ 

^SS«g3t** : f©firKffiSl'fc. 3> h 5X hffilE 

ffl{4tats ( i/4ies«) b. //^^fitcteoffwafe 

ffltt*P«:ftIi«^BSffl*ffliK:-Sfc 3 fflliK 
^fe «fc -2. =i > h 7 X h ffiT * C ©{itBffi-CffllE'r S o 
[0 0 6 5 ] ±/c. jHSJStWSOSSiSaifiSaiS*^* 

ffi^w^. siku>xk*jw&r. g. Bsa©fg$& 

ffijEfflttffiffi'&WJWWfc^^^®*- R. G. B-CS 
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